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Effects of Kurtosis on the Flow Factors Using Average Flow Model
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Abstract - In this study, flow factors are evaluated in terms of kurtosis using random rough surface genecrated
numerically. As h/c become large ¢, @,, ¢, approach to 1 and ¢, ¢, to 0 asymptotically regardless of kurtosis.
®xs @y, @ increase with increasing kurtosis in the mixed lubrication regime. @;, @5 is associated with an additional
flow transport due to the combined effect of sliding and roughness. As #/c decreases ¢, ¢, increase up to a certain
point, and then decrease toward zero. This behavior can be attributed to the increasing number of contacts in the
mixed lubrication regime. ¢. in the presence of elastic deformation on the surface is larger than ¢, in the absence
of it because local film thickness(Ay) increases by elastic deformation.
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Fig. 1. The model problem for simulation.
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Fig. 2. 3-Dimensional rough surface generated nume-
rically [Ku=2,34].
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Fig. 3. Pressure distribution and elastic deformation for different kurtosis values Ki=2,3,4].
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Fig. 6. Shear flow factors for different kurtosis values.
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Fig. 8. Shear stress factors ¢ for different kurtosis
values.
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Fig. 9. Pressure Flow Factors for Rigid & Elastic
surfaces [Ku=2,3,4].
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d : Rigid body displacement
E : Expectancy operator
h : Nominal film thickness(compliance)
hr :Local film thickness
—ﬁr : Average gap
Ku : Kurtosis
14 : Hydrodynamic pressure
E : Mean hydrodynamic pressure
ij, t_zy :Mean unit flows
u, U : Elastic deformation on surfaces
U, U, : Velocity(x direction) of surfaces
o, & :Roughness amplitudes of  surfaces
mea- sured from their mean levels
Y : == surface pattern parameter
A : Delay length
:Standard  deviations of combined
rough- ness
T : average hydrodynamic shear stress
O O : Pressure flow factors
o : Shear flow factor
(i : Shear stress factors
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